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ABSTRACT Hypoxylon pulicicidum strain MF5954 (ATCC 74245) (formerly classified
as Nodulisporium sp.) is a filamentous fungal species known for its production of the
secondary metabolite nodulisporic acid A. We present here the 41.5-Mb draft ge-
nome sequence for this organism.
Hypoxylon pulicicidum strain MF5954 (ATCC 74245) is an endophytic fungus firstisolated from a woody plant (Bontia daphnoides) in Hawaii, USA (1), and
originally identified as Nodulisporium sp. (2, 3). H. pulicicidum is known for its
production of nodulisporic acids, a group of bioactive indole diterpene secondary
metabolites derived from emindole SB (4). Nodulisporic acid A is of particular
significance because it exhibits highly potent insecticidal activity against blood-
feeding arthropods while exhibiting no observable adverse effects on mammals (5,
6). Nodulisporic acid A exerts its action via activation of glutamate-gated chloride
channels found in insects (7). The difficulties in achieving nodulisporic acid biosyn-
thesis from H. pulicicidum and failure to achieve total chemical synthesis have
limited the supply of this potentially beneficial anti-insect compound. The genome
sequence of H. pulicicidum was sequenced to investigate the genes required for
biosynthesis of nodulisporic acids in order to facilitate heterologous biosynthesis of
these compounds.
H. pulicicidum genomic DNA was prepared by phenol-chloroform extraction (8) and
treated with RNase A. One-third of a run with 300-bp paired-end fragment reads was
done on an Illumina MiSeq instrument by New Zealand Genomics Limited (NZGL) and
attained approximately 49-fold genome coverage. Reads were dynamically trimmed
using the SolexaQA package to their longest fragment such that base call error
rates did not exceed P  0.01 and the minimum length of paired-end reads was 25 bp.
De novo assembly was performed using SPAdes (version 3.5.0) with the default param-
eters, using a kmer range of 39 to 127, and scaffolding was performed using SSPACE
version 1.10 and GapFiller version 3.0. The final assembly consisted of 204 contigs
over 500 bp with an average length of 203,162 nucleotides. The total number of
nucleotide residues was 41,444,948, with a GC content of 45.87%. The largest contig
was 3,773,335 bp, the N50 was 580,679 bp, and the L50 was 17.
Bioinformatic analyses, including BLAST and FGENESH gene-finding software (9),
were used to identify a gene cluster that is responsible for nodulisporic acid biosyn-
thesis (10). The annotated nucleotide sequence of the H. pulicicidum nodulisporic
acid gene cluster has been deposited at DDBJ/ENA/GenBank with accession number
MG182145.
Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number PDUJ00000000. The version de-
scribed in this paper is version PDUJ01000000.
Received 3 November 2017 Accepted 16
November 2017 Published 11 January 2018
Citation Nicholson MJ, Van de Bittner KC, Ram
A, Bustamante LY, Scott B, Parker EJ. 2018. Draft
genome sequence of the filamentous fungus
Hypoxylon pulicicidum ATCC 74245. Genome
Announc 6:e01380-17. https://doi.org/10.1128/
genomeA.01380-17.
Copyright © 2018 Nicholson et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.
Address correspondence to Matthew J.
Nicholson, matthew.nicholson@vuw.ac.nz, or
Emily J. Parker, emily.parker@vuw.ac.nz.
EUKARYOTES
crossm
Volume 6 Issue 2 e01380-17 genomea.asm.org 1
ACKNOWLEDGMENTS
This research was supported by a New Zealand Ministry of Business Innovation and
Employment (MBIE) Smart Ideas award (grant UOCX1405).
We thank Jan Tkacz for insightful discussions regarding genome interrogation.
REFERENCES
1. Ondeyka JG, Helms GL, Hensens OD, Goetz MA, Zink DL, Tsipouras A,
Shoop WL, Slayton L, Dombrowski AW, Polishook JD, Ostlind DA, Tsou
NN, Ball RG, Singh SB. 1997. Nodulisporic acid A, a novel and potent
insecticide from a Nodulisporium sp. isolation, structure determina-
tion, and chemical transformations. J Am Chem Soc 119:8809 – 8816.
https://doi.org/10.1021/ja971664k.
2. Polishook JD, Ondeyka JG, Dombrowski AW, Peláez F, Platas G, Teran
AM. 2001. Biogeography and relatedness of Nodulisporium strains pro-
ducing nodulisporic acid. Mycologia 93:1125–1137. https://doi.org/10
.2307/3761673.
3. Bills GF, González-Menéndez V, Martín J, Platas G, Fournier J, Peršoh D,
Stadler M. 2012. Hypoxylon pulicicidum sp. nov. (Ascomycota, Xylari-
ales), a pantropical insecticide-producing endophyte. PLoS One
7:e46687. https://doi.org/10.1371/journal.pone.0046687.
4. Singh SB, Ondeyka JG, Jayasuriya H, Zink DL, Ha SN, Dahl-Roshak A,
Greene J, Kim JA, Smith MM, Shoop W, Tkacz JS. 2004. Nodulisporic acids
D-F: structure, biological activities, and biogenetic relationships. J Nat
Prod 67:1496 –1506. https://doi.org/10.1021/np0498455.
5. Shoop WL, Gregory LM, Zakson-Aiken M, Michael BF, Haines HW,
Ondeyka JG, Meinke PT, Schmatz DM. 2001. Systemic efficacy of nodu-
lisporic acid against fleas on dogs. J Parasitol 87:419 – 423. https://doi
.org/10.1645/0022-3395(2001)087[0419:SEONAA]2.0.CO;2.
6. Meinke PT, Smith MM, Shoop WL. 2002. Nodulisporic acid: its chemistry
and biology. Curr Top Med Chem 2:655– 674. https://doi.org/10.2174/
1568026023393714.
7. Smith MM, Warren VA, Thomas BS, Brochu RM, Ertel EA, Rohrer S,
Schaeffer J, Schmatz D, Petuch BR, Tang YS, Meinke PT, Kaczorowski GJ,
Cohen CJ. 2000. Nodulisporic acid opens insect glutamate-gated chlo-
ride channels: identification of a new high-affinity modulator. Bio-
chemistry 39:5543–5554. https://doi.org/10.1021/bi992943i.
8. Byrd AD, Schardl CL, Songlin PJ, Mogen KL, Siegel MR. 1990. The
beta-tubulin gene of Epichloë typhina from perennial ryegrass (Lolium
perenne). Curr Genet 18:347–354. https://doi.org/10.1007/BF00318216.
9. Solovyev V, Kosarev P, Seledsov I, Vorobyev D. 2006. Automatic anno-
tation of eukaryotic genes, pseudogenes and promoters. Genome Biol
7(Suppl 1):S10.1–S10.12. https://doi.org/10.1186/gb-2006-7-s1-s10.
10. Van de Bittner KC, Nicholson MJ, Bustamante LY, Kessans SA, Ram A, van
Dolleweerd CJ, Scott B, Parker EJ. 28 December 2017. Heterologous
biosynthesis of nodulisporic acid F. J Am Chem Soc https://doi.org/10
.1021/jacs.7b10909.
Nicholson et al.
Volume 6 Issue 2 e01380-17 genomea.asm.org 2
